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background:  Respiratory sinus arrhythmia (RSA) is caused by the modulation of the sinoatrial node discharge frequency by the autonomic 
nervous system. Impaired autonomic function is associated with adverse outcome in cardiac patients. This study prospectively tested the association 
of respiratory sinus arrhythmia and mortality in survivors of acute myocardial infarction.
methods: Consecutive patients (n=941, mean age 61 years, 19% female) presenting with acute myocardial infarction and sinus rhythm were 
enrolled between May 2000 and March 2005 and followed up until August 2010. The main study outcome was 5-year all-cause mortality. Patients 
underwent non-invasive 30-minute recordings of ECG and respiratory chest excursions. An analytical signal was constructed from the respiratory 
signal, ranging from -p (beginning of inspiration) to +p (end of expiration). The influence of expiration on RR intervals (RRI) was assessed by bivariate 
phase-rectified signal averaging (PRSA). Normal beats in the range of -1 to 2 in the analytical respiration signal (i.e. roughly in the last third of 
inspiration or in the first two thirds of expiration) were used as anchor points. RSAPRSA was quantified by Haar wavelet analysis. RSAPRSA ≤0 was 
defined as abnormal.
results: During the follow-up, 72 patients died. RSAPRSA was normal in 621 and abnormal in 320 patients. Five-year mortality rates in these 
groups were 4.2% and 14.4%, respectively. Under univariable analysis, RSAPRSA was a significant predictor of death (p<0.001) as were GRACE 
score (p<0.001), LVEF (p<0.001), and the presence of diabetes mellitus (p<0.001). Under multivariable analysis, RSAPRSA (p<0.001), GRACE score 
(p<0.001), LVEF (p<0.001) and diabetes mellitus (p=0.002) were independently associated with outcome (with hazard ratios of 3.0, 4.7, 2.6, and 
2.1, respectively).
Conclusion: Respiratory sinus arrhythmia, quantified by bivariate PRSA from simultaneous ECG and respiration recordings, is an independent risk 
predictor in post-infarction patients.
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